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AP-3A POWER SUPPLY INSTRUCTION MANUAL

1.0 General Information

1.1 : ;Ivnt:rvo'd_uction
The .AP~3A ig a lightweight power s‘upplyv' cap’able‘of supply-
ing 12 yolts dc to an AT-3 tranﬁmitter. or t".e‘c‘hargev al2 vol@ dc
" battery. The ac power source for the AP-3A éan have a fre‘squency”
| ré.nge of 50 to 400 cycles per ;econd, and a voltage range of 7Sto
279 volts r‘ms.
This manual is divided into sections. These consist of physi-
_ cal description, ope_rating' Ty instructi;)ns,theory of

operation, and parts list.

1.2 Electrical Specifications
Input Power - 75 to 270 vac rms
50-to 40’0‘cps
Ambient Temperature - 0°cC. to 500C.

Output Voltage - No load - 12.5 vdc#2-1/2% (power supply)
. - 15 , vdc#5% (battery charger)
Full Load 12  vdc#2,5% (Power supply)
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1.3
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Output Ripple from Power Supply - 125 mv at full load
Maximum Output Power - 10A at 12 vdc

Duty Cycle - 50% for one hour

 Weight / lbs.

.Gontrols and fndicators

“ON" switch - push. bu:tbl; {located on left end plate)

"OFF" switch - push button (located on-left end plate)

~ F1 8A 3AB fuse (located on left end plate)
F2 BABAG fuse (located on right end plafe)

"PWR ON'"light (located on left end plate)

"BATT" light (located on left end plate)
"POWER SUPPLY 12 VOLTS DC" connector (located on

right end plate)

"BATTERY 15 VOLTS DC" connector (located on right end plate)

Power Cord (locyated on left end plate)

TPI (red) test point (located inside left end plate)

‘TP2(black) test point (located inside left end plate)

b, rigan vessyre
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2.0  Operating Instructions

2.1 Equipment Interconnection

‘i“he AP~3A contains two connectors for operation with either
th§ AT-3 transrniiter or charging‘a batter& pack. For operation with
the AT-3. the connectorilabeled "POWER S{UPPLY" 12 vdl;s d.c. is
l;sed. F{o'r use as a’battery ;harggr. thg cOpqector labé‘léd "BATTERY'A',

15 volts d. c. is used.

2.2 Operating Instructions

2.2.1 Power Supply

1. Unwind 'poWer éa.ble ‘frolm'ia comparfméntllocafed ‘at. the left |
hé.nd ‘aic‘le_ of the AP,—3A: case and conn.evct to an a.c. 'pbﬁer aoAurgfe'rangz.-j
: i?xg from 50 to 400 cp§ ét 75 to 27? voits rms.
2. "I‘o:'tt'r'rn ufxit on, press red "ON" butgop #r;d red "PWE ON‘;
'lém;;' win'ligint. “_
3, Tq‘tui‘nzlz.tzntt‘ oif. prgsa‘ black 'fOFE;"Sutton.
4, ‘Connect AT 3A, as explained in 'garﬁgrap‘h 2 1.

2.3 f’?ﬁaM:eMnNQE ?Roo&vaaeas = .
i. Do NeT USE  QROUNDED TEST EQUIP MENT  FoR,

‘V'f'lﬁ'ﬁ'.vvq mEi’rsx)LEméMTs o THE “.P:—’&ﬁse~ v
 CoMTROCLED RELTIFIER ok D.C, COMVERTELR
CCiIiRELDIT. SEF  PARAGRAPH 2.0 AND Fil (31»‘1(.4):
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. 2.2.2 Battery Charger

1. Connect battery (see paragraph 2. 1) and turn on AP-34,
as explained in pragraph 2.2. L

2. The battery chargingrate is indicated by a light labeled
"BATT" located on the left hand side of the A_p-aA. When this 1ax’n§ |
is bright, the battery voltage is low. When the lamp goes off, th;
battery is fully charged.

3.0 Theory of Operation

3.1 i Introduction

- This section contains the theory of operation for the AP-3A .
powe'i' supplfr._ It is divided into a general discussion of the power -
supply, followed by a detailed diucﬁsétoa of each major section within

the power supply.

3.2 AP-3A Power Supply Theoryvo_f Operaton
3.2.1 General Theory (Ref. Block Diagram Fig. 1)

. . f ‘ i The AP-3A power supply '.oﬁe:aten by coiwerting:ac to dc with a
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phase controlled rectifier and then reconverting back to ac at a high

frequefxcy. This higher frequency ac i3 again rectified and rggulated.

The major sec’tiof;s of the powér supply are the phasé controlled Bridge

rectifier, the dc to dc converter, the series' regulator, and the battery
‘_chagger.

AC to dc conversion is accorr;plished by the éhase controiled
bridge rectifier. A phase con:trolled 'rectifiexf was used due to the wide
ranée of input voltage. The 75 vdc output 1ev§1 wae sel‘ected for two

reasons: 1) for minimum filter capacitagge' required, the voltage level
should‘be high, but to maintain this l.et.rel with 75 vac input and still have
phase controlﬂ a 75 vdc level was selected; 2) to obtain the proper out-
‘put level and pi'ovide isolation of the outpui from the input a dc to dc
com?erter is utilized. A geries regulator follows to maintain constant
output voltage. Instead of applying a load to the Power Supply connector,
the power supply will function as a 12v. battery charger by attaching a

battery to the Battery connector. The charge condition ise indicated by

a lamp.

Declassified and Approved For Release 2013/02/27 : CIA-RDP78-03535A002000060001-1




——pr - -

s e .y

Declassified and Approved For Release 2013/02/27 : CIA-RDP78-03535A002000060001-1

CRI2

BUVJr
ZENER. ‘

YOLT, DROP

Cl2
WITh oW _
VOLT., (P

A
WITH M, 3l .
YOLT. K PUT

A
NN A

e

74
SELANDAEY
WHiTH MG
VALT. IN2UT

g

V3
SECONDARY

Fla 2 - WAVEFORMS

!

Declassified and Approved For Release 2013/02/27 : CIA-RDP78-03535A002000060001-1



Declassified and Approved For Release 2013/02/27 : CIA-RDP78-03535A002000060001-1

3.2.2 Detailed Theory (Ref. Schematic Drawing 321764 )

Phase Controlled Bridge Rectifier. The phase controlled bridge
i : / .

rectifier consists of a full wave bridge rectifier with an SCR (silicon
controlled rectifier) in two of the legs and the associated SCR trigger- : :
ing circuit,

| ‘ The SCR firing is delayed in proportion to the input voltage, ;tha;t

is, with a low input voltage the triggers will occur near the beginning
~of each half cycle while with sgccessiveiy higher input voltages the trig-

' L - -gers will occur successively later in each half cycle. The firing occurs

- at' the proper time to maintin the output at +75vdc. For waveforms,

i : see Figure 2.

e

- The SCR trigger pﬂsas are generated by the firing of a uni-

junction transistor, Ql, and are transformer coupled to the SCR's by

T2. The firing of Ql is synchronized to the input frequency by h&vi‘ng

2

i S g SR

its supply voltage be an unfiltered full wave rectified portion of the in-
. ‘ put ,VVf‘OItag‘e. The delay of the trigge;r is determined by the rate of volt-

| : age buildup at the emitter of Ql to its firing voltage. The voltage at
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. th’e’ emitter of Q1 is_v controlled in two véay"s. One is by switching
capacitor (13, varying the RC time constant, the other is by shunting
tﬁe c’apacitancev Qith a variable‘resistance Q2, w_hich»variea the charg-
ing level of the capaéitant:e. Outpl;t variations in excess of $75 vdc

are coupled through the 75v zener diode CR7. to the base of Q2. The

'resuiting collecitor current lowers the char ging voltage level at the
emitter of Ql, thereby derla}ing the firing of Ql. The SCR's then fire ;
later in th:e c{r”cige. reducing the output voltage. ‘Due to the limited ‘ra‘n’ge ‘

of this co’ntrdi and the wide range of input voltage and frequency the o

txme constant to the emitter of Q1 is also changed. For low irequén"cy
€13 is switched in parallel with Cf2to provide a longer initial delay. A
u e e CRI2
7. 5v portion of the input voltage is taken by zener diode' and connected
“toa #qitagé’divider of 50K é}hma ‘and 10 henries. Fbr}ow &fr'e'q‘uencia_a:vj N
thb?‘?ﬁﬁed and filtered .‘V"_itage across the 10 henries is small and - - R
Q3 turns on connecting (I3 in parallel with Ci2, With a higher input
. . v "fr'@qjj;gn'cy, the Voltag:e.ar_rdai- the 10 ﬁenries is _suif;iciént; to-cut off Q3,
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disconnecting Clé. 7 :
| To insure that the t_riggeiing ¢ircuit has gained control, prevent-

ing exces sive.ogtput voltage, #,190 ohm resistor, Ré » slows the
_charging of filter capacitor C7 during"initial input connection. Wﬁen
Q?'h_&.s charged go +75 volte, relay Kl will energize ’by depressing the-
ON switch. Kl holds in, by-passes R2 ’_amvi,applie‘s' «75 voiis to the

" _converter. The Mer supply turns ‘off’by ‘deprgssingvﬂ}e OFF switch
\yhich unlétch?s Kl. | .Th§ cépacitora on the input lines pr»eivent- radia-

. B tion outside the power supply ca§;.

DC to DC Convertetr

The dc to d‘c“co\m}rérter ;;récliuc;es}%-l'lé Ydé from ;?‘_,75"§‘C~ Tran-

. -’vsi"t“"’;QB,,. QS : QIG, t_an;:l Q1 w»ith“t-hre prixv'x‘xé,rfy‘of t’rs..naforvmgri.s
k' a;t as an aart‘a’b'le ?vz'x’ulti\?ib:ator. By the gﬁitc{;ing action ,of the m@l’ti.-
Qib?ator the *;7"5‘,4;: ig édnvé,rteé ta:-;:a .cq/“:a:r_g yvav’e:w\ith a irgq@ng?icf
approxf‘imat;.e#y 5k c (For waveformaee!"igurez )':v"I‘helébnve;vzfs‘igﬂ to

ac allows this chopped v_oita.gé to be coupled to the secondary of the -
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transformer. When the voltage is first applied transistors Q8 and Qff
will start conducting because of the small forward bias supply by resis- .
tors R33 and R34. The increasing collector current of Q8 and Qll
flowing through the transformer induces a back biasing feedback volt-

to Q9 and QIO preventing
agejconduction. The same current induces a forward biasing feedback
voltage to Q8 and Ql4, causing increased conduction. When the tras-

former saturates the feedback voltage decreases and conduction can no

longer be supported. The flux now decreases, induéing opposeite polar- -

on Q9 and R10. The second half

ity feedback voltages to tgrn off Q8 and Q1! and turnAcycle is gener-
ated in a similar manner with QY- and Q10 the conducting tran:igtdrq.
The square waire output of transformer T2 is full wave rectified by.a

‘ bridv.ge circuit and filtgged. The ;rﬂesulting +19vdc is then ;ppl‘ied to the

series regulator.

" Beries R_egilator T
‘_‘"r'ﬁeiur}ie‘n .'re,,gﬁlatoi%in&intdi/ni‘the output at a constant + 12. S5vdc

for both firﬁriatiog’a in load and the nor{xinal_’frl9vdc input to the regula*tor.
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The regulator consists of two paralleled transistors in series with the
output driven by a two stagAevampliﬁer with a 12 volt zener diode as a
xfeference :\}oltage.

If the ogtput fp}tage tries fo in;rease a fq?wa‘:z'd"bia.ksh.l‘gv‘cur— :
rentlis‘vcouplec;_ ;hrough the s’ebnzelr éiiécie to‘ ;che basv”e of t’hev 2N336A tran-
sistor, v'];"hre 2N356A tr#nsistor condqctg mqre. shunti»ng‘ part of thé current
being supplied to the base of the 2N656ktransi;ator. The decreased cgrrent
§nto thé base of the 2N656_rés§1‘ta in less etpitter current aﬁ‘d hence less

| current into thé. bases of the two WXIIB’OA tr.a‘ns,isto'rs‘. .The ‘WX‘II’SU‘A
trqnsiqtors conductkle'as“current, vincrea‘.silv'xg’thgibr c‘ollec’:tor -tq en:_:'xi't't_er

drop, thereby lowering the output voltage. The 0.25 ohm resistors in

the collectors of the WX118UA transistors are to insure that the cur-
rents throug'hy the twopdralleled transistors are equal. The ‘indu‘cto’r'

~ and cé.pacitér Orux‘they' +12.5 vdc output are toprevent‘radi»a,tiori. ; '

Battery Charger’
‘ o  Without a load applied to ‘thé‘Poviexj’_ Supply connector a 12 volt

‘battery can be attached to the Battery connector and the power supply
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will function as a battery charger. Removing the load removes the
12 volt zener diode from’ the series regulator so that thé reference
voltage is now a 15 volt zener diode. The +l$ vdc output vgltag'e is
{:onneéted to the Battery connector iﬁrouéh’ Ri7and RI18 a.. current

) ‘l‘im‘iv'ting"resiator,. -Thc;battgfyv charge »con’di_ﬂanfiaigdica:t&d by a

. lamp in parallel with the current limiting resistor. As the battery

’c}:xarges. less voltagé is dropped across' the resistor and the battery *

l.lamp becomes dixﬁ’mag.
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